introduction: Melasma is a chronic hyperpigmentation of the skin, characterized by irregular brownish spots distributed in areas exposed to the sun, common in Brazilian women. Due to facial involvement, it impacts on appearance, causing psychosocial and emotional discomfort, thus affecting patients' quality of life. oBjective: A double-blind, longitudinal, comparative and monocentric clinical study was conducted comparing the quality of life and the pigmentation intensity of melasma in women before and 60 days after oral use of Lingonberry (Vaccinium vitis idaea L.) extract in association with sunscreen as the only topical treatment.
RESU MO

INTRODUCTION
The skin is the most visible phenotypic characteristic of the human being, and its color, one of its most variable factors. Knowledge about the genetic, evolutionary and cultural aspects related to the establishment of human skin color levels is restricted. 1 Human skin and hair pigmentation is related to melanogenic activity in melanin producing cells, as well as on the size, number, composition, and distribution of melanocyte cytoplasmic particles called melanosomes, as well as the chemical nature of the melanin they contain. 1 Melasma is common melanoderma, characterized by macules on areas exposed to UV radiation, with brownish pigmentation of different intensities, mainly affecting adult women (aged 30 to 55 years) of childbearing age. 2 The name melasma is derived from the Greek melas, which means black. Also known as chloasma, equally derived from the Greek cloazein: to be greenish. The name melasma is, therefore, more appropriate for the disease. 3 The etiopathogenesis of melasma has not yet been fully elucidated; It is known, however, that several factors are involved in the expansion or in its emergence. Periods of partial reduction during the winter and periods of exacerbation during the summer are observed, and the lesions may appear abruptly due to intense sun exposure, or gradually, by constant exposure.
One of the most well-accepted theories for the appearance of this dyschromia is that ultraviolet radiation causes the peroxidation of the lipids of the cell membrane, with consequent formation of free radicals, which stimulate the melanocytes to produce melanin excessively, thus generating cutaneous hyperpigmentation. 4 The hormonal influence on the etiopathogenesis of melasma is structured by the high frequency of presence in pregnant women, users of oral contraceptives, and women in hormone replacement therapy. 4 It is a dermatological disease diagnosed with a clinical examination, which presents characteristic chronicity, with frequent recurrences and great refractoriness to existing treatments. 5 There is no consensus on the clinical classification of melasma. In the face, where it is more frequent, two main patterns are recognized: centrofacial, affecting the central regions of the forehead, supralabial and mental regions; And malar, which affects the zygomatic regions. Some authors also add a third, less frequent pattern called the mandibular. 5 Melasma may be classified as transient or persistent. When the stimuli are interrupted for a year and the melasma disappears, it is classified as transient; if it does not disappear, is of the persistent type, having as a causal factor the solar radiation, among others.
Because it appears mainly on the face, melasma disturbs the patient, negatively affecting his or her psychological and emotional well-being, thus generating a negative impact on the quality of life, which often leads the person to seek the dermatologist. 7 Thus, the need arose for the development of a standardized and validated questionnaire in order to evaluate the quality of life of these patients. The MELASQoL (Melasma Quality of Life Scale) is an instrument that covers three situations affected by dermatosis: social life, recreation / leisure and emotional wellbeing. 8, 9 In Brazil, the questionnaire was translated into Portuguese in 2006 (MELASQoL-BP), following World Health Organization standards. 10 The response to MELASQoL of 300 patients of both genders from different demographic regions was investigated; Among the answers, 65% of the patients reported discomfort with facial melasma, 55% felt frustration, and 57% were ashamed of the discolored appearance of the skin. 11 The treatment of melasma is often unsatisfactory, due to the great recurrence of the lesions and the absence of alternatives for definitive whitening. From the topical treatments available, hydroquinone is considered the most efficient drug, despite its adverse effects -irritant or allergic contact dermatitis, hypopigmentation, and postinflammatory hyperpigmentation. 12 Controlled clinical studies indicate photoprotection and use of topical and / or oral whitening agents as the main treatment measures. 10, 13 Vegetable substances with antioxidant functions have been reported to be useful in the treatment of melasma. Vacciniumvitis-idaea, commonly called lingonberry or cowberry, is a small green shrub of the Ericaceae family that produces edible fruits as small as a pea. Its high antioxidant capacity is reflected by its high ORAC (Oxygen Radical Absorbance Capacity) of 16,000, thus indicating the great potential of the extract of this vegetable in acting against free radicals in the human organism. 14 This study sought to investigate this substance in the control of melasma in Brazilian women.
METHODS
This is a double-blind, longitudinal, comparative, monocentric clinical study approved by the University Ethics Committee in Human Research at the University Hospital of the Fluminense Federal University (Universidade Federal Fluminense), in which 42 volunteers with facial melasma and aged between 30 and 55 years were investigated.
During the period of March and April of 2015, patients who had clinical complaints of melasma were selected and monitored at the Dermatology Outpatient Clinic at the University Hospital of the Fluminense Federal University, Niterói, Rio de Janeiro, Brazil.
All participants met the following inclusion criteria: presence of facial melasma in women aged between 30 and 55 years, who had not undergone topical or oral depigmentation treatment for at least six months, and agreed to have their photographs published for scientific purposes. Were excluded from the project, women who were pregnant or lactating, and women with active dermatoses in the area to be treated; who, in the 30 days prior to the study, used products based on hydroquinone, vitamin C, azelaic acid, kojic acid, phytic acid, glycolic acid, antiinflammatories and retinoid derivatives.
After signing the Consent Form, the 42 volunteers were randomly divided into the control group (21), who used only the Photoprot® FPS 100 sunscreen (Biolab, São Paulo, Brazil) throughout the surface of the face, three times a day, according to the manufacturer's instructions; and the phytotherapic group (21) , in which patients used sunscreen in combination with the lingonberry phytotherapic (vaccinium vitis ideae) for 60 days, the length of the study. At the initial visit, the volunteers were clinically evaluated and submitted to photographic recording of their macules by the non-polarized dermatoscope, Medicam 800 FotoFinder (FotoFinder Systems GmbH, Aichner, Birnbach, Germany). The dermoscopic images were captured with an increase in magnitude of 20x.
The impact of melasma on quality of life was assessed using the MELASQoL (Melasma Quality of Life scale), a Portuguese language version validated by Cestari et al. 15 at the beginning and at the end of the study.
Sixty days after the first photographic record of the macules, the volunteers returned to the dermatology outpatient clinic for the control registry. In this visit, in addition to responding to the MELASQoL questionnaire, the volunteers evaluated the effect of the proposed protocol on the macules using the following parameters: 0 -worsened; 1 -stable; 2 -improved; 3 -improved significantly. The images generated by FotoFinder were evaluated by two dermatology physicians with the same options of responses contained in the evaluations of the volunteers (0 -worsened; 1 -stable; 2 -improved; 3 -improved significantly). 16 The photographs were analyzed by the Scion Image Software, Version 4.03, (Scion Corporation, MD, USA). The dark areas (melasma) of the photographed skin, as well as the nonpigmented area of the adjacent one, were quantified; followed by the subtraction of the measured values, aiming to eliminate the variation of the intensity in skin color when comparing the macules among the volunteers. 17 In order to investigate the influence of the study on the quality of life of the volunteers, the responses to the MELASQoL questionnaire, before and after treatment, were analyzed by the paired t-test. For the analyses of the optical densities of the macules, before and after the treatment, in each group and between the groups, the Anova test with Tukey's Post Hoc Analysis was used. The level of statistical significance was set to p < 0.05. The program used for data analysis was Prism 6.
RESULTS
All volunteers in the study reported the presence of melasma macules for more than two years. Among the 42 volunteers, 38 (control group: 18, phytotherapic group: 20) completed the study; four left it for personal reasons.
Initial analysis of MELASQoL revealed that 65.79% of patients were uncomfortable with their skin appearance, 55.26% experienced frustration or embarrassment due to their skin condition, 42.11% felt depressed, and 23.68% do not feel attractive. For 34.21% of the volunteers, however, melasma does not impact the relationships they have with other people; for 39.47% it does not affect the desire to be with other people; 26.32% of patients have no difficulty in showing affection; 47.37% do not feel less productive; and for 44.74% of the volunteers, melasma does not affect their sense of freedom ( Table 1 ). The evaluation of the total MELASQoL score indicated no significant change after treatment in the control group (p = 0.058); however, a significant reduction was observed in the total MELASQoL score in the phytotherapic group (p = 0.002). The average MELASQoL score was 39.5 before treatment and 38.4 after the study in the control group; its value decreased from 40.6 before medical intervention to 33.2 after the use of the phytotherapic in combination with the sunscreen (Table 2 ). Regarding the evaluation of the efficacy of the treatment, in the opinion of the patients, improvement of melasma was achieved in 33.3% of the volunteers in the control group and in 66.6% of the volunteers in the phytotherapic group. In the evaluation of dermatologist physicians, the treatment showed improvement in 30% of the patients in the control group and in 80% of the patients in the phytotherapic group.
The quantitative analyses of optical density have indicated that the control group had no significant change in pigment density before and after the use of the topical photoprotection; the phytotherapic group, however, presented a significant reduction (p = 0.01) in the intensity of pigmentation during the study (Figure 1) (Graph 1) .
DISCUSSION
Melasma, due to being a very frequent dermatosis, is extensively investigated and has a large number of publications. 18, 19 The MELASQoL questionnaire, in the Brazilian version, was validated to evaluate the impact of this pathology, allowing for cultural identity to be preserved by using it in national clinical and research practices. 10, 20 In the present study, the average total MELASQoL score was 38.40 ± 10.50, close to the averages found in other Brazilian studies. 20, 21 Graph 1: Optical density of the hyperpigmented macules photographed with the FotoFinder 800 device, on the face of the volunteers in the control and phytotherapic groups, before and after the study. Significant difference in the optical density marking was detected only in the phytotherapic group, before and after the Anova study p = 0.001
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Emotional well-being was the most affected are by melasma; just like in the study conducted by Balkrishnan et al., 22 social relations were also affected by melasma in our study, being that 66% of the volunteers reported that the macules influenced their sense of freedom, and 70% noticed that their relationships with other people had been affected, which also indicates the high degree of embarrassment generated by the presence of these macules on the face.
The absence of efficient treatment for the control or cure of melasma, as well as its frequent recurrence, still creates numerous lines of research with constant discussions on therapeutic modalities, of great clinical and scientific interest. [23] [24] [25] In the present study, the oral use of the LingonMAX® concentrated nutrition composed of procyanidins, resveratrol and anthocyanidins, with both anti-inflammatory and antioxidant properties, presented great whitening potential of facial melasma according to the quantitative evaluation of the optical density of pigmentation in the photographs. This result is supported by previous studies, which indicated beneficial effects of the active principle in this pathology, although isolatedly. 26, 27 In 2002, Ni et al 28 concluded that oral use of procyanidins (75 mg / day) for 30 days reduced the extent of the area affected by melasma (P < 0.001) and average intensity of pigmentation (P < 0.001) in Chinese women. The study did not show an adverse reaction to the treatment. In 2004, Shahrir et al 29 conducted a double-blind controlled study with 30 women, in which the consumption of procyanidins (80mg / day) during 30 days resulted in significant improvement of the macules, highlighting the whitening potential of this vegetable compound.
Resveratrol, a polyphenol that can be found mainly in grape seeds, has an important antioxidant activity 30, 31 and numerous pharmacological functions -including tyrosinase inhibitory activity, which converts tyrosine into L-3,4-dihydroxyphenylalanine (L-DOPA), and L-DOPA in dopaquinone, through hydroxylation and oxidation reactions, has also been shown to have a positive effect on melasma treatments. 7, 32 Some studies, however, have demonstrated that resveratrol alone does not inhibit melanin synthesis effectively, which increases when it is used in combination with other depigmenting agents. 33 Despite the lack of scientific publications, anthocyanidins, also called anthocyanins, are natural pigments responsible for a wide variety of colors in fruits, flowers and leaves, ranging from red-orange to purple and blue, 34 also have a depigmenting action. Its natural function is to protect plants and fruits against ultraviolet light (UV), and to avoid the production of free radicals. 35 Thus, because they have antioxidative functions, inhibitory action of the enzyme tyrosinase, anthocyanidins appear to be promising substances in the control of melasma. No adverse effects were observed during the present study, which suggests safety in the oral use of lingonberry extract (vaccinium vitis) (100mg / day) as an adjuvant in the control of facial melasma.
CONCLUSION
Controlling melasma often requires alternating depigmenting agents. The results obtained in the present study allow us to conclude that lingonberry extract may be an effective strategy in the control of melasma, also allowing future comparative clinical studies to ratify its efficiency and tolerability. 
